TABLE S1 Primers used for insertion mutagenesis to produce the Gly-rich variants

Variant
Primer Sequence* variant, etc.). Primers were designed so that the 5' end of each forward and reverse primer was complementary and contained the sequence of the new insert. All insertions were made so that the new insert was placed between the previous insert and the lysine next to Ala(1) that was inserted in making the NH5G-1 variant. The portion of each forward primer highlighted in red anneals to the gene at the codon for the lysine next to Ala(-1) up through the codon for Lys4.
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Derivation of Eq 5.
Starting with the expression for k f,His based on transition state theory and assuming that the activation free energy of loop formation is entirely entropic, G ‡ loop = TS ‡ loop , we have:
In Eq. S1 and Eq. S2, k o f,His is the rate constant for loop formation when G ‡ loop = TS ‡ loop = 0.
We assume that the Jacobson-Stockmayer equation, Eq. 1 in the main text can be used for S ‡ loop in Eq. S2 yielding Eq. S3:
Grouping terms and converting to common Log, we obtain Eq. S4
Setting the first term on the right side of Eq S4 equal to Log(k f,His_ref ) converts Eq S4 to Eq 5 in the main text.
Derivation of Eq 6.
Starting with Eq S4 we can write expressions for the loop formation rate constants for Ala-rich and Gly-rich sequences, k f,His (Ala) and k f,His (Gly), respectively:
When Eq S5 is subtracted from Eq S6, the  3 Log(n) terms cancel and we obtain Eq S7:
With  3,Gly ≠  3,Ala , there is no straightforward way to simplify Eq S7. Therefore, we make the simplifying assumption that the scaling exponent can be approximated by the average value of the scaling exponent for the Ala-rich and Gly-rich sequences, ῡ 3 = ( 3,Gly +  3,Ala )/2 at a given GdnHCl concentration. With this simplification, we can write Eq S8:
Dividing through by ῡ 3 and taking the antilog of both sides of the equation, we obtain Eq. S9, which is Eq. 6 in the main text 
